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Title 
Assessment of Factor VIll Gene in Haemophilia A Patients in East Coast Malaysia 
Summary 
A study 'vas initiated to amplify by pol)1nerase chain reaction (PCR), the Xba 1 
polymorphic site in detecting inversion U1lron 22 in the factor Vlli gene. 26 haemophilia 
A patients were studied from January 2000 to Jun 2002. Inversion mutation of intron 22 
w~re detected in 14.3?/o of severe haemophilia A patients. The mutation were not detected 
in moderate and mild form of haemophilia A patients. The inversion mutation of intron 
22 can be used as one of the mutation for carrier detection & confirmative diagnosis in 
h · ,_;,;., A t. . ..... a"' ... .u.Jp1H ...... ~. pa 1c.1L-. . 
Introduction 
Haemopllili?. A -'tS X-J.in}~ed. ;Jlecding dlS•)nk~r ~:~.used oy a j~flliJ.erJ.;y 0: functinnal 
abnormality of coagulation factor VIII, affecting approximately 1 in 10 ,000 ~ales world-
wide and has a severity ranging from mild io seYere. 30'1o of patients have no family 
.. history and presumably result from. gpontaneous mutation. 
The gene for f.~wtor ,.~.:a.~-- n~~ b;~,m ··~srr,::.:d rn the long ann of~unt~ .. Y. ~tJ~JlL\,;~c·ril.~ E-.t 
Xq24-qter. Chara.ct\~ri:r..a~ion of CattSJ.tiv~ Inutaiions is complic~ted 1J~/ u~c fjze (J gr, v..b; 
and organiz~tic-11 (7 •5 'xuns) of the FVD1 i5en•; ffi).d the heterogeneity c·f m.h11•tion~ within 
it1• The commor ·:a-'·· ... :. \'III gP-ne rea.rn;.rtgl.!Jne.ut is intron 22 inverso!'l ·. ,:~·;: 1 in about 
45%, of severe ·l{acmophilia A2• Genetic 3llaly~is of thr. hurn:·.n fal~t~lr .\TIIJ gene has 
resulted in accurate carrier detection, confirmative diagnosis of pa.tie;Jts md prenatal 
diagnosis.· However, the prevalence involvement and polymorphic variations differs 
markedly among the ethnic groups. lTp to date no Malaysia rl~ta h~s be~. pubH~hed. 
This study is considerable benefit for accurate carrier detections, confrrmative diagnosis 
·and i01 go:.)J l~t,.,usclhng ·J.n tomihe;; -:.vith n.a"'TCp.!':~ .ia P. ~~r~ •. ! ~' .. , i:.i..:. :11stghts ·il~.tn Utt: 
relationships between genetic detects ana climcal manife~t?.tions. 
Objectives 
1. To detect ~he iu.tron 22 inv{;;rsion in huro.an factor VIII gene :Jf h:.t::·:Jnl1phi1 1.a .A.. 
patic::n.ts. 
2. To initiates a preliminary v.~urk for family/carrier screening 1n hae111uphiha A 
patients. 
~- 'T'n dcrel"!J 1nd e~tablish the 1'\lO)f=:"~~!l"r methoci f0r ~c~r.\·"'tion nf thP P.bove 
lllUl8l10l1. 
Materials and Methods 
Patients 
Patients consisted of all baemophilia A patients on follow-up at clinics or admitted in the 
wards in Hospital Universiti Sains Malaysia, Hospital Kota Bharu and Hospitai Kuala 
Terengganu. They were diagnosed as haemophilia A patients by routine coagulation tests 
such as PT (prothrombin time), APTT (activated partial thromboplastin time), factor VIII 
clotting activity (FVIII : C) and vWF : RiCof. A total of lOml blood was collected in the 
.EDTA container from each patient for DNA extraction and further genetic analysis. The 
other 5ml blood was collected in Sodium trisitrate for coagulation studies. 
DNA samples . 
DNA was extracted from the above samples using standard method established in the 
human Genetic Unit, School of Medical Sciences, USM. 
Amplification reaction 
PCR was done in 25 J.!l total volume containing 200ng genomic DNA, 2.5 J.!l of Buffer 2 
(Expand PCR system, Boehringer Mannheim, Mannheim, Germany), 7.5% DMSO 
(dimethyl sulphoxide ), 250 micro molJl each of dGTP and 7-deaza-dGTP (Boehringer 
Mannheim, Mannheim, Germany), 500 micro:molll from other dNTPs, ..1 JJ.l of Expand 
Long Template DNA polymerase, 0.4 micro molll of each primer. 
Forward primer (F): GCC CTG CCT GTC CAT TAC ACT GAT GAC ATT ATG CTG 
AC. 
Reverse primer (R): TTC AAC ACG ACC ACC ATC TCT CAA GTG GCC. 
F is the primer Pas reported by Liu et al (1998)3•4 and R was designed for specific 
amplification of the Xbal variable site in int22h~ 1. ·· 
PCR cycling was performed in a GeneAmp2400 thermocycler (from Perkin Elmer), using 
thin-wall tubes, as follows: 94 degrees C for 2 min followed. by 30 cycles of94 degrees C 
for 12 s, 65 degrees C for 30 s, 60 degrees C for 7 min with auto-exte~ion of 20 s for the 
last 20 cycles, followed by 15 min at 68 degrees C. About 5 f.ll of PCR product was run 
on 1% agarose gel to check for the presence of the desired product. 
Xba1 digestion and electrophoresis. Digestion was done in a·tota~ v9lume of 12 J ..tl 
containing: 10 J.ll ofPCR product, 10 units ofXba 1 enzyme (from Promega) ~nd 1.2 J..tl 
ofXba 1 restriction buffer (buffer D). The digestion reaction w~s kept at 370C overnight. . 
The digestion product was run on a 20 em 1% agarose gel at.l 00 V for about 5 h. The gel 
was stained with ethidium bromide and the bands were visualis~d by exposure· to UV 
light. 
Result 
Twenty six haemophilia A patients were studied from Jan 2000 to Jun 2002. 21 patients 
were identified as severe haemophilia A, 4 patients as moderate haemophilia A and 1 . 
patient as mild haemophilia A. Inversion ofintron 22'were detected. in 3·patieil.ts (14.3%) 
out of 21 severe type. Table 1 shows the swnmary of the results. 
Clinical Manifestation Patie~ts (n) Inversion intron 22 
Severe 21 3 (14.3%) 
Moderate 4 Not detected 
Mild 1 Not detected 
.. Table 1. Summary of the haemophiha A patients 
A specific PCR assay that amplified the factor VIII-intron 22 copy of the Xba 1 
polymorphism give a product of6.2 kb in size. Digestion of the PCR product with Xba 1 
resulted in the production of0.7 kb, 4.8 kb and 0.65 kb fragments in genotypically(+) 
hemizygous males and 5.4 kb and 0.7 kb fragments in genotypically(-) hemizygous 
males. 
Discussion 
From this study intron 22 inversion was detected in 14.3% of severe haemophilia A 
patients. Inversion intron 22 leads to gross gene rearrangement of factor VIII gene 
resulting in a division of the gene into 2 halves, facing in opposite directions. This 
"mutation produces a truncated protein product which is unstable, resulting in severe 
haemophilia A. 
The inversion is not found in individuals with moderate and mild form of haemophilia A. 
The importance of molecular diagnosis in haemophilia A is accurate earlier screening and 
confrrmative diagnosis. · · · 
As a conclusion from this study, the inversion mutation of intron 22 can be used as one of 
the mutation for carrier detection & confmnative diagnosis in haemophi~ia A patients. 
For future plan, further studies of other mutations in haemophilia A patients will be 
continued. 
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Introduction 
. 
It is caused by mutations in the factor VIII gene. 
Factor VIII gene: 
•located on the long arm of the X chromosome at 
Xq28. 
•186 kb in length. 
•It consists of26 cxons and 25 introns. 
The abnormality of this gene lead to an absence or 
low level of coagulation factor Vlll, causing 
bleeding problems in the patients. 
Mutation in fa ctor VIII gene 
T he mutations found in this disease &re heterogenous. 
1. G;oss gene rearrangements- intron 22 inversion 
2 . Single base substitutions- 309 difftrent type 
3. Sequence deletions- I 09 different type 
4 . Sequence insertions- 28 different type 
Hot spot mutation: Invtrs ion mutation of ir.tron "'2 RCcouuts 
for about 45% of the severe cases . 
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Introduction 
•Haeruophil ia A is one of the commonest bleeding 
disorder in man caused by a deficiency or functional 
abnormality of coagulation factor Vlll. 
•Inherited as an X-linked recessive 
•Affecting 1:10000 male births world-wide 
Classification of The Clinicol Manifestotion of 
the disease 
Factor Vlll activity 
(%) 
<1 
1-5 
5-30 
Factor Vlll gene 
Severity ofThe 
Disease 
Severe 
Moderote 
Mild 
Jnvertion mutation of intron 22 
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Introduction 
The hOt spOt inversion rnu!lltion of in !run 22 can be 
studied by either Southern blot or Long Exp3nd PCR 
that specifically amplifies the intragenic site intron 22. 
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Materials and Methods 
Patient: Hnemophilia A patients on follow-up at clinics 
or admitted in the wards in HUSM, HKB & HKT. 
They were diagnosed as patients with haemophilia A 
1. Clinically with history of bleeding problems. 
2 . Routine coagulation screening test including PT. 
APTI, facto r Vlll clotting activity (FVTI!:C) and 
vWF:RiCof. 
5ml of blood was collected in EDTA container from 
each patient for molecular analy5is. 
Material and Methods 
Amplification reaction: Long Ex-pand PCR was done in 25 ul 
total volume containing 200 ng genomic DNA fLi"- Q. Blood. 
/9981 
--Reagent One rc:acuon (uJ) 
Bu£for 2 25 
--
7.S % DMSO 1.87 
dOTP 0.63 
7-doaza.dCTP 063 
dNTP (other than dGTP) 1.25 
Expand Lons Template DNA 1.0 
Polymer ... 
SO pmoVuJ forward primer O.S 
SO pmoVut rever.ie primer o.s 
dH20 IS. IS 
Objectives: 
I . To detect the intron 22 inversion in human fuctor 
VIU gene ofhacmophil ia A patients. 
2. To initiate a preliminary work for fa mily/carrier 
scr:~r.:ng i:: h:en:cphi!i~ 11. ~tiem". 
3 . To develop and establish the molccubr method for 
detection of the above mutation. 
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Materials and Methods 
DNA samples: DNA was cJ.:trncted from peripheral 
blood leucocytos using standard phenol chlorofom 
technique with gel separation methods. 
Primers: specific for intron 22 of factor ym gene 
Published primer sequences (Caglayan et al, 1999) 
Forward primer: 5' GCC CTG CCT GTC CAT TAT 
ACT GAT GAC ATI ATG CTG AC 3' 
Reverse primer: 5' TTC AAC ACG ACC ACC ATC 
TCT CAA GTC GCC 3' 
Materials and Methods 
PCR cycle: used GcneArnp 2400 thermocycler (Pekin Elmer) 
Temp('C) Duration No o£cyclcs Remarks 
94 2min 10 Hot start 
94 12 sec 10 Denaturation 
65 30 sec 10 Anneling 
60 7 min 20 E:~.1cnsion 
94 12 sec 20 Dcnntttrntion 
65 30 se~ 20 Anneling 
60 7 min 20 sec 
.. 20 Extension 
68 15 min 20 Final extention 
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Materials and Methods 
Xbal tftgestion and electrophoresis: 
l. Digestion was done in a total volume of l3 ul 
containing 10 ul PCR product, 10 units ofXbal enzyme, 
1.3 ul Xbal Restriction buffer and 0.7 ul H20 
2. Incubated at 37°C ovcmight 
3. The digestion product was run on 20 em 1% agnrosc gel 
at 100v for S hours. 
Results 
• 26 Haemophilia A patients were studied from 
Jan 2000 to Jun 2002. 
Cliniclll manifestation Patients lntron 22 
(n) inversion 
Severe 21 3 
(14.3%) 
Moderate 4 
Not detected 
Mild 1 Notdctccted 
Discussion 
•The importance of molecular diagnosis in haemophilia 
A is for accurate carrier screening and confirmative 
diagnosis. 
•1he inversion mutation of intron 22 can be used as one 
of the mutation screening for carrier detection & 
confirmative diagnosis in haemophilia A patients. 
•Future plan: Further studies of other mutations in 
Haemophilia A patients will be continued. 
Discussion 
• From this study intron 22 inversion was detected in 
14.3% of severe haemophilia A patients. 
• Inversion mutation of intron 22 leads to gross gene 
rearrangement of fuctor VIII gene resulting in a division 
of the gene into 2 halves, facing in oppPsite directions. 
•This mutation produces a truncated protein product 
which is unstable, resulting in severe haemophi1ia A 
•The inversion is not found in iodividl.ials with moderate 
and mild form of haemophilia A 
limitation: 
Sample size was small. 
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